H omeless individuals represent some of the highest-risk populations with respect to health outcomes. This population is often comprised of youth, those struggling with mental health and/or addiction issues, and individuals fleeing domestic violence. [1] [2] [3] [4] They are commonly socially isolated and experience a significant lack of accessibility to health services such as preventive medical care, and dental care. 5, 6 It is estimated that between 6% and 24% of homeless persons are pet-owners. 5 Health accessibility can be especially problematic for this population because they are more likely to forego their own needs to care for their pet(s). 2, 5, [7] [8] [9] [10] For example, compared to the general homeless population, homeless petowners are less likely to access shelter, health care and social services because they cannot do so with their pets. 2, 5, 8, 11 Homeless pet-owners typically share an incredibly strong bond with their pets. 11, 12 This bond can be a potent motivator of healthrelated behaviour change. 2, 5, 9, 11, 13 For instance, pet-owners have been found to be more motivated to quit smoking once they understand the impact of second-hand smoke on their pets. 13 In other cases, individuals have ceased substance abuse, or begun seeking medical treatment for chronic illness, because of the responsibility they felt towards their animals. 3, 9, 11, 14 The strong bond between homeless pet-owners and their animals offers public health practitioners a unique method of accessing a difficultto-reach priority population by appealing to the needs of human and pet simultaneously. Community Veterinary Outreach (CVO) is a registered charity that aims to improve the health of homeless individuals and their pets through an innovative "one-health" model. In this model, human health services and health education are offered alongside veterinary care, all provided free of charge. Founded in Ottawa in 2003, CVO now operates in five municipalities within Ontario. In 2013, CVO began piloting the one-health model. The objectives of this model are to 1) improve access to veterinary and human health resources for an at-risk population, and 2) leverage the humananimal bond to increase human health resource uptake.
INTERVENTION
There two fundamental components of the one-health clinics. The first is the commitment of veterinary volunteers. Clinics require approximately 4 licensed veterinarians and 10-15 veterinary support staff (veterinary technicians, students and other volunteers). All veterinary staff volunteer their time, and are typically individuals who live, work or study in the community. The second crucial component is a partnership with the local public health unit. CVO administrators and public health stakeholders collaboratively determine what public health resources to offer at the one-health clinics based on community need, public health priorities and resource availability in a given community. Examples of public health resources offered include: flu vaccinations, dental screenings, smoking cessation consultations, and sexual health and harm reduction resources (such as condoms and safe injection kits). The public health staff required at each clinic is dependent on the resources being offered, but usually comprises a minimum of two public health practitioners, such as nurses or dental hygienists. Generally, public health staff are compensated for their time by their employer.
One-health clinics are run slightly differently in each community that CVO services, but the framework for the clinics remains the same. Clients first attend a veterinary appointment where a veterinarian takes care of the health needs of the pet(s), and integrates the human health content of the clinic. For example, the veterinarian may inquire about a pet's second-hand smoke exposure, explain the impact of second-hand smoke on the pet, and then ask the client if he or she is interested in learning about smoking cessation. If the client expresses interest, he or she can choose to consult with the public health team following the veterinary appointment. The public health team will discuss with the client the health resources available.
Generally, clinics run for four to five hours and occur every two months. Clients served at the clinics must have a pet dog or cat, demonstrate low or no income, and meet the Canadian Observatory on Homelessness definitions of homelessness, risk of homelessness, or marginally housed. 15 Additionally, to ensure that a truly vulnerable population is reached, clients must be referred by a case, social or outreach worker who can verify that the client meets the clinic criteria.
IMPLICATIONS
Preliminary evidence suggests that the one-health model has improved access to public health resources among CVO's clients. For instance, the rate of influenza vaccination among homeless populations varies from less than 7% to less than 25%. 16, 17 For the past two years, the one-health flu clinics have doubled this vaccination rate (range from 45.4% to 58.6%) among clinic clients. Additionally, this model may improve uptake of health resources by homeless individuals because their comfort level with staff in this environment, where there is a focus on human-animal bond, is higher. Similar results have been found in other community-based health initiatives with homeless populations. 18 Last, the one-health model provides a unique opportunity for multidisciplinary collaboration between veterinary and human health care. Both teams can learn from one another, thereby developing a more comprehensive view of the health of their client. There are some limitations to this model. First, CVO clinics serve a small population (10-30 individual pet-owners per clinic). Consequently, the results appear small and lack statistical power. However, clinic data continue to grow over time. Additionally, availability of public health resources can be a barrier, since it is highly dependent on public health budget in a given region. In some cases, public health stakeholders may favour designating scarce resources to a larger population than CVO provides. Last, more research is required to demonstrate the long-term impacts of the one-health model on client health and well-being. For example, future studies could examine clients' commitment to long-term health behaviour changes, and whether determinants of health, such as social networks, have been altered as a result of the one-health clinics.
Ultimately the one-health model described here is an innovative opportunity of improving access to vital services, such as veterinary and human health care, among a vulnerable population.
